Splanchnic and peripheral vascular resistance during lower body negative pressure (LBNP) and tilt.
We tested the hypothesis that vasoconstriction in response to LBNP or head up tilt would be reflected in a reduction in splanchnic (portal vein) blood flow (PVF) and increases in forearm and total peripheral vascular resistance (TPR). Changes in vascular resistance indicators were obtained from measurement of PVF from portal vein cross-sectional area and blood velocity by Doppler ultrasound, from forearm vascular resistance (FVR, by Doppler) and total peripheral resistance (TPR, by impedance cardiography). 21 subjects were tested during LBNP (0, -10, -20 and -30 mmHg) and 9 subjects during tilt (0, 45 and 70 degrees). During progressive LBNP, PVF decreased approximately linearly with LBNP (-30, -48 and -64% at -10, -20 and -30 mmHg) and with tilt angle (-39 and -58% at 45 and 70 degrees). The increase in FVR approximately mirrored these changes during LBNP (20.1, 44.7 and 55.3%) and tilt (45.6 and 63.6%). However, the changes in TPR during LBNP (12.0, 16.9 and 26.4%) and tilt (25.2 and 29.2%) were markedly less. This observation of different percent changes in forearm versus total peripheral resistance might reflect true physiological differences in the forearm (and splanchnic) circulations compared with the whole body, or the data might suggest that impedance cardiography did not provide a reliable indicator of cardiac output and therefore TPR under these conditions. The primary observation in this study was that Doppler ultrasound measurement of portal vein blood flow provided a non-invasive estimate of splanchnic vascular resistance during postural or LBNP challenge and that using the reduction in portal vein flow as an index of increased vasoconstriction paralleled the change in forearm vascular resistance.